Supplementary material for the article: Manzano, J. I.; Konstantinović, J.; Scaccabarozzi, D.; Perea, A.; Pavić, A.; Cavicchini, L.; Basilico, N.; Gamarro, F.; Šolaja, B. A. 4-Aminoquinoline-Based Compounds as Antileishmanial Agents That Inhibit the Energy Metabolism of Leishmania. European Journal of Medicinal Chemistry 2019, 180, 28–40. https://doi.org/10.1016/j.ejmech.2019.07.010 by Manzano, Jose Ignacio et al.
  
 
 
Supplementary material for the article: 
 
Manzano, J. I.; Konstantinović, J.; Scaccabarozzi, D.; Perea, A.; Pavić, A.; Cavicchini, L.; 
Basilico, N.; Gamarro, F.; Šolaja, B. A. 4-Aminoquinoline-Based Compounds as 
Antileishmanial Agents That Inhibit the Energy Metabolism of Leishmania. European 
Journal of Medicinal Chemistry 2019, 180, 28–40. 
https://doi.org/10.1016/j.ejmech.2019.07.010  
S1 
 
 
Supplementary Material  
 
4-Aminoquinoline-based compounds as antileishmanial agents that inhibit the energy 
metabolism of Leishmania 
 
José Ignacio Manzanoa,*, Jelena Konstantinovićb,*, Diletta Scaccabarozzid, Ana 
Pereaa, Aleksandar Pavićc, Loredana Cavicchinid, Nicoletta Basilicod,**, Francisco Gamarroa,**, Bogdan 
A. Šolaja b,e,** 
*Both authors contribute equally  
**Corresponding authors 
 
aInstituto de Parasitología y Biomedicina “López-Neyra”, IPBLN-CSIC, Parque Tecnológico de Ciencias 
de la Salud, Avda. del Conocimiento s/n, 18016 Granada, Spain 
bUniversity of Belgrade – Faculty of Chemistry, Studentski trg 16, P.O. Box 51, 11158 Belgrade, Serbia  
cInstitute of Molecular Genetics and Genetic Engineering, University of Belgrade, Belgrade, Serbia 
dDipartimento di Scienze Biomediche, Chirurgiche e Odontoiatriche, Università degli Studi di Milano, 
Via Pascal, 36, 20133 Milan, Italy 
eSerbian Academy of Science and Arts, Knez Mihailova 35, 11158 Belgrade, Serbia 
 
 
 
 
 
  
 
 
 
 
 
S2 
 
 
Table of contents 
 
In vivo toxicity of compounds 4 and 5 in zebrafish model 
(Table S1 and Figure S1) 
S3-S4 
HPLC analyses for purity  S5 – S12 
NMR spectra of synthesized compounds S13 – S17 
 
 
 
 
 
 
 
 
S3 
 
Table S1. Lethal and Teratogenic Effects Observed in Zebrafish (Danio rerio) Embryos at Different 
Hours post Fertilization (hpf) 
 
aNo clear organs structure is recognized. 
bMalformation of eyes was recorded for the retardation in eye development and abnormality in shape 
and size. 
cPresence of none, one or more than two otoliths per sacculus, as well as reduction and enlargement 
of otoliths and/or sacculi (otic vesicles). 
dTail malformation was recorded when the tail was bent, twisted or shorter than to control embryos 
as assessed by optical comparation. 
eGrowth retardation was recorded by comparing with the control embryos in a body length (after 
hatching, at and onwards 72 hpf) using by optical comparation using an inverted microscope (CKX41; 
Olympus, Tokyo, Japan). 
 
 
 
Category  Developmental endpoints Exposure time (hpf) 
   24 48 72 96 120 
        
Lethal effect Coagulated eggs ● ● ● ● ● 
  Lack of the heart beating ● ● ● ● ● 
Teratogenic effect Malformation of head ● ● ● ● ● 
  Malformation of eyes ● ● ● ● ● 
  Malformation of sacculi/otoliths ● ● ● ● ● 
  Malformation of chorda ● ● ● ● ● 
  Malformation of tail ● ● ● ● ● 
  Scoliosis ● ● ● ● ● 
  Yolk edema ● ● ● ● ● 
  Yolk deformation ● ● ● ● ● 
  Growth retardation   ● ● ● 
  Hatching    ● ● 
Cardiotoxicity  Pericardial edema   ● ● ● 
  Heart morphology    ● ● 
  Heart beating rate (beat/min)     ● 
S4 
 
 
                      
 
Figure S1. Toxicity evaluation in the zebrafish model. The treated zebrafish embryos were followed 
for the survival and teratogenicity (A) as well as hepatotoxicity (B). Hepatotoxicity evaluation was 
performed in the transgenic Tg(fabp10:EGFP) zebrafish embryos with fluorescently labelled liver 
(green color), that were exposed to the tested compounds at 72 hpf onwards (the stage when the liver 
become vascularized and performed metabolic transformation of the absorbed compounds). At 120 
hpf stage, the embryos upon 10 µM of 4 had normally developed liver as those in the control (DMSO-
treated) group, while the embryos upon 10 µM of 5 showed darker liver with less green fluorescence 
(arrow) as clear signs of the liver necrosis. 
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NMR spectra of synthesized compounds 
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